Dat e: January 29, 1996

Subj ect: Revised Costs for Secondary Chanber Retrofits for MNV's
EPA Contract No. 68-D1-0115; Wrk Assignment No. 108
ESD Project No. 90/17; MR Project No. 6504-08

From Davi d Randal

To: Ri chard Copl and
ESD/ CG (MD- 13)
U S. Environnental Protection Agency
Research Triangle Park, NC 27711

| nt r oducti on

Thi s nmenorandum presents capital and annual costs of
conbustion control retrofits for nmedical waste incinerators
(MN'"s). Costs were developed to retrofit both 1/4- and 1-sec
secondary chanbers with 2-sec secondary chanbers.

1. Capital Costs

The total capital investnent (TCl) equals the sum of the
pur chased equi pnent cost (PEC) and the installation cost. The
procedure to estimate the retrofit TCl is the sanme as that
described in the background docunentation for the proposed
standard.! The equation used to calculate the TCl is shown in
Table 1. A sunmary of the procedure is described bel ow

The PEC of a 2-sec secondary chanber was assunmed to be
equal to two tinmes the increnental cost between MN's with 1-sec
and 2-sec secondary chanbers. |In background docunentation for
t he proposed NSPS and em ssion guidelines, the total capital
i nvestment was presented in October 1989 dollars.! These costs
were scal ed up using the Chem cal Engineering Plant Cost |ndexes
for July 1994 and Cctober 1989. These indexes were 368.0 and
357.5, respectively.?3

The retrofit installation cost was assuned to be tw ce as
much as for a new facility because of the additional costs for
denolition and di sposal of the existing secondary chanber. The
installation cost was assuned to be the sanme for retrofits of
both 1/4- and 1-sec secondary chanbers because of variabl es that
coul d make either nore expensive. For exanple, the additional
material to be denolished and di sposed of could result in higher
costs for the retrofit of the 1-sec secondary chanber.
Alternatively, space |imtations nay make installation nore
difficult and costly for a retrofit of a 1/4-sec secondary



*(190 3y Juisn pazenuue sem 31 1) wawdinbs yyjonar ays jo o)1 4-oz Y} J3A0 PITIENUUE sBM 1B} J500 2W1I-2UO € 5] 1503 awumo( (J)

2 wawdinbs 1e3h-g7 pue Jusoiad g1 Jo s 1SAIIUT U UO PsEq ‘'GHLTT°0 ST JYD YL ()
*S10)sNQWOd pajiijonias pue Junsixa Yioq 3oy

JUES 34} 9q O} PIWNESE AT 51509 Joqe| JouEuIulew pue Junriado 3y Y500 sjeUAEW J0UBUIIUIBW Y} JO 1udId (9 U0 paseq §1 150 peayano YL, (p)
‘(PO S IM A WUSNITUR)Y] Jo €/] Y3 J0j) JJO pIUING 218 £13m0Iq JjT UOIISNQEOD Y [HUN UMOP|ood Fuunp Jaquieys Kiepuooss Y1 Ul ] 0OS[ UIEIUIEW O} [9R] JO 1500
1 PUE . 0081 ©1 4 00L1 Wouj njeszdwa) Jaqueyd K1epuoass oY) 3s1us o) [an) [BUONIPPE 1O 1502 Y3 Y10q $3pn[aul [anj Arenxny

*0§ 298-/1 Junspa 9y3 30§ 4 0OLT pue ‘QF Puoods- | Funsrxs 4} PUB DS pu0d3s- PIN1JONIRI Y] 10] 008 3Q O} pawnssE s] 2anjessdway uSisap ayy, (@)

"OS PU093S-Z M3U ¥ 11j03121 pue O FuNEIX? 3Y) Ia0WdI 011509 34 81 [D L, 34, ()
_£101§nqW09 pa1111013 pue JullsTX9 J0] SWeES 2Y) 99 0] POWNSSE 51 21e1 MOY] g, (e)

S16'01 809'6 (TR 986'LE ¥S6'TE wur'v A/$ 1509 31302131 [011UGD UONSNQWOO D§ 335-7 [eNUUE [FI0], g
se $T 76 $88 7901 161°01 (3) 1900 winumop pazijenuuy -p
65S'y 19’y 1L0't Lv'et SLT'vt 6b'61 (3) La2r0021 fende) -
8eL't gL't 969'T SET'S SEL'S T10'L dANensImpE pus ‘Sourinsut ey Auadoig 'q
178 Lzs 608 W't 51 PO1' (P) pesyuanQ ‘v
1£1¢ ‘51503 {enuue Panpuy g
698 6.8 8re'l 895T 895'T 90s'c S|ELI2)BW URUAUIE 2
VET 1z BOY'E 81811 880" SI'oT () 130 Lreypxny -q
698 6.8 8¥E'l 895°C (A £SL'l awneidas Kopeijay e
JA/¢ ‘51509 [enUUE I 'y
e 1414 v8L LES'L $¥0'6 09L'98 $ 1500 smpumo( g
sry'ey 6'cy P6E'L9 €8E'8T1 (%5 8: (AN 867°SL1 () § 1ona1 55 10] Jusmisoau; jendes e10], 7
00€ L1e 801'1 S91'E sot'e 8rL'y (&) wjosp ‘201a9p Ja3juco ojur 31es moyg -q
00§ Ya1eq/q]
001 0S€E 000'1 000" 001 1y/q) ‘hoedes uSisaq e
s13jawered [apopy i
IAN liews wnipaw 93¢y asuQ |e1219uwo)) $I0jSNQUIOO [9poun\sIdjoWETE
yoreg S[opou Jup I U] 5 JMN snonuyuoy)

SLSOO TOYLNOD NOLLSNEWOD LIJOULIY I F19V.L

ey



3

chanber (i.e., the space around an existing 1/4-sec secondary
chanber may be |l ess than that around an existing 1l-sec secondary
chanber, thus making it nore difficult to install a 2-sec
secondary chanber in place of the 1/4-sec secondary chanber).

[11. Downt i me

An MAN woul d be unavail able for use while the retrofit work
is being performed. For onsite nonbatch MN's, this analysis
assunes waste generated during as many as 3 days can be stored
and burned after the retrofit is conpleted. During any renaining
downtine, the facility would have to find other ways to di spose
of the waste. For batch MA''s, it was assuned that no waste can
be stored because the batch MN's are assuned to be operating at
capacity. For comercial facilities, the downtinme would result
in lost revenues that could not be recouped because the
facilities are assuned to be operating at capacity.

The procedure for estimating the nunber of days of downtinme
is the sane as in the background docunentation.* The unit costs
for alternative disposal and the procedure for annualizing the
downtinme cost are al so unchanged. |In addition, the downtine cost
for retrofitting 1/4- and 1-sec SC s was assuned to be the sane
because, as noted above, installation costs (and tine) can be
vari able. Equations used to calculate downtine costs are shown
in Attachnment 1.

| V. Annual Costs

Direct annual costs were estimated for refractory
replacenent, auxiliary fuel, and mai ntenance materials. The
procedures to estimate the auxiliary fuel and nai ntenance
materials costs are the sane as in the background docunentation.?®
Cal cul ation of refractory replacenent annual costs was sinplified
fromthe procedure in the background docunentation. The detailed
procedure is shown in Attachnent 2. However, exam nation of
these results shows the refractory replacenent annual costs for
intermttent and batch MN's are approxinmately equal to 2 percent
of the TCl for the 2-sec retrofit; 1 percent is applicable for
conti nuous MN''s because nbst existing continuous MN's are
assuned to have a secondary chanber with a residence tine of at
| east 1-sec. These sinplifications underestimate the refractory
replacenent cost slightly for large MNW's and overestimate the
cost slightly for small MWN's, but they have a negligible effect
on the total annual cost.

| ndi rect annual costs were estimated for overhead, property
taxes, insurance, admnistrative activities, and capital
recovery. In addition, the downtinme cost was annualized using
the capital recovery factor. Overhead costs were increased
because they are estimated to be equal to 60 percent of the
mai nt enance materials cost. All of the indirect annual costs
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were estimated using the sane procedures that were described in
t he background docunentation.?®

Equati ons used to cal cul ate annual costs are shown in
Attachnent 1. These equations are based on the operating hours
described in Attachnent 1. The basis for these hours is
described in a separate nmenorandum ® Table 1 shows the results
obtained with these equations for several representative nodel
MN ' s.

The equations al so can be used to calculate costs for al
MAN's in the nationw de inventory. The inventory does not
di stingui sh between intermttent and continuous MAN''s.’” However,
batch MNW's are a separate group. Commercial facilities al so
have been identified, and they are all assuned to be conti nuous
MN's. In addition, all MN's with waste chargi ng capacities up
to 500 I b/hr are assuned to be intermttent MN's. The renaining
group of non batch MANW's was divided into intermttent and
continuous units assum ng the sane distribution that was used in
t he background docunentation for the proposed standards, which
indicated intermttent and onsite continuous MN¥'s with
capacities greater than 500 | b/hr are distributed in a ratio of
about 3 to 1.8

V. Ref er ences

1. U. S. Environnmental Protection Agency. Medical Waste
I nci nerators - Background Information for Proposed Standards
and CGuidelines: Mdel Plant Description and Cost Report for
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pp. 107 through 109.

2. Econom ¢ Indicators. Chem cal Engineering. Plant Cost
| ndex for July 1994. Cctober 1994. p. 214.

3. Econom c Indicators. Chem cal Engineering. Plant Cost
| ndex for October 1989. January 1990. p. 216.

4. Ref erence 1. pp. 109 through 111

5. Ref erence 1. p. 113.

6. Menorandum from D. Randall, MR, to R Copl and, EPA:ESD
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2 Attachments
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